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Key summary points 
Aim: 
To review quality improvement in care homes and identify quality improvement approach, 
process evaluation and resident outcomes measured. 
Findings: 
75 articles were included which described a variety of quality improvement approaches, 
various methods of process evaluation addressing various clinical problems. Some studies 
showed benefits to health outcomes, but it was not possible to synthesise due to diversity of 
data. 
Message: 
Future quality improvement should apply structured reporting of quality improvement 
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We conducted a scoping review of quality improvement in care homes. We aimed to identify 
participating occupational groups and methods for evaluation. Secondly, we aimed to 
describe resident-level interventions and which outcomes were measured. 
Methods 
Following extended PRISMA guideline for scoping reviews, we conducted systematic 
searches of Medline, CINAHL, Psychinfo, ASSIA (2000-2019). Furthermore, we searched 
systematic reviews databases including Cochrane Library and JBI, and the grey literature 
database, Greylit. Four co-authors contributed to selection and data extraction. 
Results 
65 studies were included, 6 of which had multiple publications (75 articles overall). A range 
of quality improvement strategies were implemented, including audit-feedback and quality 
improvement collaboratives. Methods consisted of controlled trials, quantitative time series 
and qualitative interview and observational studies. Process evaluations, involving staff of 
various occupational groups, described experiences and implementation measures. Many 
studies measured resident-level outputs and health outcomes. 14 studies reported 
improvements to a clinical measure, however four of these articles were of low quality. 
Larger randomized controlled studies did not show statistically significant benefits to 
resident health outcomes. 
Conclusion 
In care homes, quality improvement has been applied with several different strategies, being 
evaluated by a variety of measures. In terms of measuring benefits to residents, process 
outputs and health outcomes have been reported. There was no pattern of which quality 
improvement strategy was used for which clinical problem. Further development of 
reporting of quality improvement projects and outcomes could facilitate implementation. 
Keywords 




433,000 people live in UK care homes for older people (1). Care homes is the generic term 
for long term care facilities including both residential homes and nursing homes.  In England 
there are 4,400 nursing homes and 11,400 residential homes. In both settings, the bulk of 
care is provided by care workers but nursing homes have at least one resident nurse on site 
at all times. For residential homes, nursing care is provided through in-reach by the National 
Health Service (NHS)(2, 3). All UK care homes, even residential homes, meet the 
international definition of nursing home (4).  Both types of care home look after people with 
advanced frailty, 75% have dementia and all have significant functional dependency.  
Multimorbidity and polypharmacy are common (5). The average life expectancy for nursing 
home residents is 1 year and for those in a residential home is 2 years (6). 
 
There is considerable variation in how care delivery is structured in UK care homes and this 
leads to variability in the quality of care (7). Clinical governance is complex and negotiated, 
with care home providers responsible for routine care provision, whilst the NHS, particularly 
general practitioners, are accountable for medical care provided.  This can lead to confusion 
and uncertainty about who has responsibility for some aspects of care (8).  Only recently, 
during the COVID-19 pandemic, has a “clinical lead role” been established for a healthcare 
professional to support care homes – however this is loosely specified and falls someway 
short of the rigid lines of accountability seen with Medical Directors and Elderly Care 
Physicians for nursing homes in the US and Netherlands respectively (9). There is increasing 
recognition of the interdependence of the care home sector and the much smaller acute 
hospital bed base (10).  These observations, coupled to increased emphasis on integration of 
health and social care by central government (11), have led to a number of initiatives to 
improve quality of care in care homes (12-14). However, the extent and level of development 
of quality improvement (QI) in care homes has not been well described.  
 
Care homes differ from hospitals in terms of structure, function, client and staff groups. For 
this reason principles of quality improvement (QI) which are well established in hospitals 
will need at least adaptation to work within the care home setting (15). Meanwhile there is 
sufficient similarity between care homes in different countries (4, 16), to mean that 
principles of QI that work in institutional long-term care homes may be similar between 
nations.  
 
This review aimed to provide an overview of Quality Improvement projects in care homes, 
to establish the current extent of internationally reported QI projects in care homes, describe 
the strategies used, the occupational groups involved, and the outcomes reported. We 
defined a QI intervention, based on a definition from the US Agency for Healthcare Research 
and Quality, as “a change process in health care systems, services, or suppliers for the 
6 
 
purpose of increasing the likelihood of optimal clinical quality of care, measured by positive 




We carried out a systematic search of academic and grey literature databases, anticipating 
that quality improvement projects may be reported both within and outside academic 
literature. For formal academic publications we searched Medline, CINAHL, Psychinfo and 
ASSIA. For grey literature we searched OpenGrey, the Healthcare Management Information 
Consortium (HMIC) database, the National Institute for Health and Care Excellence (NICE) 
database and Social Care online.  
 
We used search terms to capture articles about quality improvement, such as “Quality 
Improvement”, “Quality Indicators, Health Care” or “Health Services Research”.  We also 
included terms to identify specific quality improvement strategies, such as “PDSA”, “Model 
for Improvement” and “Six Sigma”. Finally, to retrieve articles on care homes we included a 
search approach established through a recent consensus exercise(18), including terms such 
as “Nursing Home”, “Long-term Care”, “Care Home”, “Residential Home”, “Residential 
Facility”, “Institutional Care”, “Skilled Nursing Facility”, “Institutionalisation”,  “Care Facility” 
and “Homes for the Aged”. An example search string of how these were applied in the 
Medline database is summarized in Appendix 1. 
 
Databases were searched from the year 2000 up until 2019.  The start date was chosen 
because of a previous mapping review which showed very little care home research 
published prior to this date (19) and because of the recency with which QI has become a 
focus of interest in care homes. Inclusion criteria were that articles had to describe work 
undertaken in care homes for older people (65yrs and older) and to describe QI as change 
management, rather than describing a method for gaining new knowledge about the resident 
level intervention itself (ie a research protocol).  Articles describing specific quality 
improvement strategies, such as Quality Improvement Collaboratives (QICs) (20), or Plan-
Do-Study-Act (PDSA) cycles (21) were included.  Articles describing end-of-life care in care 
homes were included.  
 
Articles were excluded where they focused on projects for temporary residents of care 
homes, such as those receiving respite and intermediate care, because these are paid for and 
organized differently from long-term care. Projects focusing on improvement of hospital 
admission and discharge pathways, on care homes for children, on those with learning 
disabilities, or on hospices were excluded. Also excluded were research studies where the 
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focus was on knowledge generation about the clinical intervention itself; where the 
intervention was tightly specified and protocolized, as these would not shed light on the 
process of implementing the intervention within local contexts and involving staff teams.. 
Title and abstract screen was conducted by the first reviewer (NC) and articles were divided 
randomly between three second reviewers (RD, KHS, AG). Selection on the basis of full article 
and also data extraction was conducted by second reviewer in conjunction with the first 
reviewer (NC); where disagreements were resolved by discussion, until consensus was 
reached. An audit trail was maintained as authors independently and sequentially conducted 
initial data extraction for all sources. Testing was conducted to ensure agreement and testing 
of the extraction form and cross-checking of data occurred throughout the process with two 
members of the team. 
 
To adopt a consistent approach, we described data on QI strategies (structured approaches 
to change management) separately from the resident-facing interventions which they sought 
to implement.  This enabled us to understand both the range of organizational approaches 
adopted and the breadth of changes to resident care described.  Data extraction forms were 
developed (see Appendix 2) in order to  collate, firstly, the following information about the 
quality improvement strategy (name of the QI strategy, number of staff, occupational groups 
involved, number of participating care homes,  any control of comparator,  and which process 
or outcome measures were reported). Secondly, the resident level intervention (number of 
participants, intervention descriptor, any control or comparator, outcome measures and 
results). Quality appraisal was not a selection criterion because the scoping review aimed to 
report on the breadth of literature. Instead, methodological weaknesses were captured and 
discussed.  A descriptive synthesis will be performed on the extracted data; firstly, data 
evaluating the QI strategy (change management) will be synthesized, that is data at staff, 
team or organisational level. Secondly, data reporting impacts or outcomes at resident level 
will be synthesized. This report has followed the guidance on reporting scoping reviews; the 
extended PRISMA guideline as described in Appendix 3 (22). 
Results 
1065 articles were retrieved from academic bibliographic databases and a further 163 from 
grey literature. A PRISMA diagram summarizing de-duplication and screening is shown in 
Figure 1. 75 articles were included in the review, with only two articles being grey literature 
(a list of excluded articles is available on request to the authors). 6 studies have multiple 





Figure 1 PRISMA flow diagram of articles retrieved from search, screened and selected for review  
Publication rate increased over each complete five-year period included in the review, for 
example 6 articles were published during 2000-04 period, compared with 27 articles 
between 2010-2014.  The majority of articles came from the US (n=49), with smaller 
contributions from Canada (n=7), UK (n=7), Australia (n=3), the Netherlands (n=3) and 
other European countries.   
  
The majority of papers (n=70) described or evaluated a single quality improvement project. 
Most studies (n=35) reported single arm intervention studies with comparison of 
quantitative data captured about clinical outcomes before and after the quality improvement 
project was carried out (23-57). Qualitative studies were the second largest group (n=19) 
(12, 23, 27, 30, 58-72), including the following methods: participatory action research 
(n=2)(12, 63), observational (n=4)(62, 73-75), interviews (n=1)(64), questionnaire 
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(n=1)(69). Eleven studies were interventional studies with a comparator arm, with 
quantitative outcome measures, including; eight randomised controlled trials, all of which 
were cluster randomised at care home level (76-83).  Four were non-randomised controlled 
trials (84-87). Five articles drew comparison between multiple QI initiatives or multiple 
implementation sites, these papers included reports of characteristics of implementation 
and descriptive statistics, for example of quality indicators (73-75, 88, 89). 15 articles came 
from 6 studies that published multiple papers about a single QI intervention, for example 
protocol articles, intervention development and analysis of a subset of the data.  These were 
not duplicate publications but rather publications of complementary descriptions and 
analyses of, often complex, QI projects. The six studies were; SCOPE (Safer care for older 
persons (in residential) environments) (23, 65, 90), Connect for quality (77, 91), INTERACT 
(Interventions to Reduce Acute Care Transfers) (59, 79, 92, 93), PROSPER (PROmoting Safer 
Provision of care for Elderly Residents) (12, 15, 72).  
 
We found only five articles which applied standardized reporting guidelines. Four followed 
the CONSORT guidance for trials (75, 77, 79, 81) and one used the SQUIRE 2.0 quality 
improvement checklist (25). Due to the diversity of methods reported within studies, it was 
not possible to use a formal tool to appraise quality across all articles.  The review team did, 
however, identify weaknesses in study design and reporting. We found 35 studies either had  
deficiencies in methods (24, 30, 33, 37, 39, 50-55, 57, 69, 70, 73-75, 82-84) or were 
descriptive without process or outcome data (12, 15, 43-50, 61, 62, 66, 67, 71, 72, 76, 88, 89). 
Weaknesses included small sample size (for example one care home sampled), no 
comparator or baseline, number of participants not reported. Several studies reported 
number of beds and identified number of cases per bed, making it difficult to elucidate 
numbers of participants in the study. Selection bias was identified in three studies, where 
underperforming care homes were recruited (33, 57, 82).  This represents a tension in QI 
literature, where legitimate targeting of QI interventions may limit the generalizability of 
findings to care homes which are already delivering high quality care.  
 
Considering quality improvement strategies adopted, five studies reported using Quality 
Improvement Collaboratives, or Breakthrough Series (30, 50, 57, 84, 93), nine studies 
reported using ‘Plan Do Study Act’ (PDSA) or similar iterative change management (24, 25, 
32, 40, 50, 51, 68, 75, 78) and one reported using the Toyota method, also known as kaizen 
or continuous improvement (35). Other studies described components quality 
improvement, but without specifying a particular strategy. Components included  education 
about clinical conditions or care (n=19)(28, 31, 33, 36, 38, 43, 46, 49, 52, 55, 58, 60, 65, 67-
69, 83, 86, 94), care pathway development (n=12)(31, 39, 46, 55, 56, 67, 73, 76, 77, 85, 86, 
91), audit and feedback (n=14) (28, 33, 37, 49, 58, 61, 76, 77, 81, 87, 91, 93-95), changes to 
multidisciplinary team working (n=11) (28, 38, 40, 41, 48, 71, 79, 85-87, 95), and enabling 
peers or champions to lead QI initiatives (n=10) (28, 36, 38, 63, 65, 69, 77-79, 91).   
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Thirty-eight studies engaged with a QI expert to oversee and deliver the QI approach in the 
care home setting. Furthermore 14 of these studies reported that the QI external expert was 
not engaged with the study team (ie QI consultants). In 17 studies a member of the study 
team acted as external facilitator. Nine studies required care homes to appoint their own 
local facilitator or champion. Two studies describe a collaboration between external 
facilitators in conjunction with care home staff facilitators. 
 
The occupational groups taking part in QI improvement initiatives were predominately 
nurses (in 46 studies), care assistants (in 28 studies) and care home managers or 
administrators (in 25 studies) (see Table 1). Other occupational groups were rehabilitation 
therapists (including physiotherapists and occupational therapists) (in 17 studies), doctors 
(in 10 studies), social workers (in 10 studies), directors of nursing (or care) (in 9 studies), 
dietary staff (including dieticians, nutritionists and chefs) (in 5 studies) and pharmacists (in 
3 studies). 29 studies described teams of multiple occupational groups or professions (3 or 
more staff groups) taking part in the QI intervention (see right hand column in Table 1).  Five 
studies described multiprofessional teams, or that all staff of the care home participated in 








(1 or 2 occupational 
groups) 
References 
(3 or more occupational groups) 
Nurses 
(registered) 
46 (27, 37, 38, 45, 46, 51, 
55-57, 62, 71, 75, 79-81, 
85, 88) 
(23, 25, 29, 30, 35, 36, 40-44, 52, 54, 




28 (12, 24, 37, 38, 51, 55, 
60, 71, 79, 81) 
(23, 29, 35, 40, 43, 58, 63, 66, 68-70, 
77, 82, 83, 85-87, 93) 
Administrator 
/ manager 
25 (12, 24, 34, 56) (23, 29, 30, 35, 40, 42, 44, 54, 58, 63, 
67-70, 77, 82-84, 86, 87, 93) 
Rehabilitation 
therapists 
17  (23, 29, 35, 40-42, 44, 54, 63, 67, 69, 
76, 77, 84-87) 
Doctor 10 (28, 31, 53, 94) (25, 52, 58, 76, 77, 93) 
Social worker 10  (25, 29, 30, 36, 40, 52, 54, 69, 86, 87) 
Director of 
care / nursing 
9  (25, 29, 35, 36, 66, 82, 83, 86, 87) 
Dietary 8 (45) (29, 35, 54, 58, 66, 69, 77) 
Owner 4  (35, 43, 70, 82) 
Pharmacist 4 (53) (41, 84, 86) 
Table 1 Occupational groups involved in QI initiatives described in studies. For clarity, studies have been separated into those 
that mention one or two occupational groups, and studies that mention three or more occupational groups. 
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Evaluation of change at staff or organisational level included the assessment of work-life, 
wellbeing or satisfaction (65), staff learning or confidence (24, 25, 33, 40, 90) adaptation or 
adoption of care processes or protocols (38, 51, 57, 66, 67, 75, 84, 85). Specifically, the 
following process measures were assessed; hourly rounding (26), care planning (29), 
collaborative practice (68). Finally, one study described changes to the care home (social) 
environment, such as mealtime ambiance (23). Overall these data indicate that quality 
improvement strategies can be successfully implemented in care home settings, but do not 
differentiate between various quality improvement strategies applied. 
 
The resident-facing interventions delivered as part of QI focused on management of the 
following: falls (n=16), pressure ulcers (n=9), pain (n=8), medication management and 
polypharmacy (n=5), nutrition (n=2), incontinence (n=6), end-of-life care (n=5), dyspnea 
and pneumonia (n=2), depression (n=1) and heart failure (n=1).  Five papers focused on 
comprehensive multimodal assessment which was similar in nature to Comprehensive 
Geriatric Assessment (CGA)(96) although it was not always explicitly labelled as such. 
Twenty-one studies used data from Minimum Dataset (MDS) as an outcome measure. MDS 
is a system of assessing resident needs and is used for quality assurance and payment of care 
homes. It was developed in US, where it is now mandated, and it is used in Canada and many 
European countries. The majority of these studies were from USA (19), with two from 
Canada. It was often difficult to elucidate precise details of many resident facing 
interventions deployed as part of QI, with no use of standardised reporting frameworks (eg 
TIDIER (97) or EPOC (98)).  
 
Analyzing the above factors indicates that there is no pattern or association between the type 
of QI strategy and the staff groups involved, or the resident-facing intervention. To illustrate 
this, the following analysis describes one QI strategy, audit and feedback. 9 of the 14 studies 
involved nursing staff, and six involved care assistants with several other occupational 
groups involved in many studies. Studies described resident-facing interventions which 
addressed clinical topics such as falls (37, 44, 77), end-of-life care (76, 94), incontinence (81), 
depression (28), and medication (33). Staff-level changes reported for audit and feedback 
included the following; increased self-rated staff competency (28), improved staff 
interactions and relationships with residents (27), improvement in quality indicators (49). 
Finally, for studies of audit and feedback, resident outcomes reported include; decrease in 
hospitalization (93), decrease in anti-psychotic drug prescribing (33), improvement in end-
of-life care quality measures (94). In summary there was no evidence that a particular QI 
strategy had been chosen to address a particular resident problem. Furthermore, there was 




The main finding of this review is that there is a sizeable and increasing body of literature, 
mostly based in USA, describing quality improvement (QI) initiatives in care homes settings.  
The literature predominantly focused on QI interventions at an organisational level, with a 
smaller literature reporting resident-level process or health outcome metrics, and an even 
smaller number of articles reporting both organisational level and resident level outcomes.  
Much of the work was descriptive but the value of descriptions were limited by the lack of 
reporting according to standardized checklists for QI or resident-level interventions.  In 
many articles, whilst components of change management were specified, such as education 
or care pathways, the quality improvement strategy was not explicitly stated. There was no 
association of the type of QI approach with the clinical issue being addressed. Neither was 
there a pattern of the type of QI approach applied to certain occupational groups. 
 
The strengths of this review relate to the structured approach to the literature using both 
academic and grey literature databases, the inclusive search terms used, and the way in 
which we separated out quality improvement strategies (change management) from 
resident level outcomes in our analysis.  A consequence of the lack of statements of quality 
improvement strategy is that much of the literature uncovered here will have been missed 
in previous systematic reviews with a focus on a particular quality improvement strategy, 
for example those focussing just on Quality Improvement Collaboratives (20).  The 
weaknesses of our approach relate to the fact that much QI work appears in grey literature 
that may have been beyond the reach of the databases we consulted.  Another weakness is 
the fact the breadth of the literature retrieved precluded structured approaches to quality 
appraisal or risk of bias.  Such quality appraisal is not usually, though, part of scoping reviews 
(99) and the variability with which interventions were reported would have challenged 
systematic review approaches. 
 
Reporting QI initiatives is not easy.  To do so comprehensively, authors must report on the 
change management, and also describe resident interventions and outcomes.  To do so 
within the editorial limitations of a journal article is challenging and this may be reflected in 
the six QI interventions included here where the authors chose to describe intervention 
development and evaluation over multiple papers (12, 23, 27, 44, 77, 92). The SQUIRE 
checklist (100) is relatively recent (2016) and was published after many of the papers 
included in our review and this may explain why many authors did not adhere to this 
reporting guideline.  TiDIER (97) and EPOC (98) come from the academic disciplines of 
clinical trials and systematic reviews respectively and may not be well known to the clinical 
and QI communities.  We suggest, from our experience reviewing these articles, the use of 




An important care home specific consideration which we identified in the literature was that 
most facilitation of QI came from outside the care home sector, with relatively little evidence 
of efforts to generate QI expertise within care home staff.  There are, though, a number of 
care home specific contextual factors which can influence the impact of improvement 
interventions (101) and a much larger literature suggesting that interventions work in care 
homes only when they enlist the full support of care home staff (102).  We propose that this 
is required in order to develop QI expertise and capacity amongst care home staff. 
 
This work is important to the readership of European Geriatric Medicine because some – 
such as Elderly Care Physicians in the Netherlands (103) – may already be directly involved 
in supporting improvement work in care homes.  In other instances, such as in the UK, 
geriatricians and allied health professionals have been recruited to provide leadership 
around improvement in care homes.  It is important for these professionals to understand 
the uncertainties in the evidence-base for the work they are being asked to do. 
 
In conclusion, the literature demonstrates a growing interest in QI in care homes across a 
number of countries. However, there is a tendency for QI to be reported in vague terms 
making the work difficult to understand or synthesize. This in turn makes it difficult for those 
within the sector to replicate work described in reports. We advocate for a more robust 
approach to reporting QI interventions in care homes, with attention to describing both the 
quality improvement strategy (change management), how it leads to improved processes of 
resident-level care and finally to health outcomes.  More attention is required to describe 
outcomes of QI projects, particularly how they change outcomes for residents. There is 
limited evidence of efforts to upskill care home staff in QI and this should be a specific focus 
of future initiatives. 
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Appendix 1 Search strategy for CINAHL 
Interface - EBSCOhost Research Databases  
Search Screen - Advanced Search  
Database - CINAHL Plus with Full Text 
S1  
MW homes for the aged OR MW long 
term care OR MW residential home OR 
MW residential facility OR MW 
Institutional care OR MW snf OR MW 
ltcf OR MW skilled nursing facility OR 
MW nursing home OR MW care home  
Search modes - Boolean/Phrase  69,647 
S2  
MW quality improvement OR MW 
total quality management OR MW 
pdsa OR MW process improvement  
Search modes - Boolean/Phrase  44,454  
S3  
(MW quality improvement OR MW 
total quality management OR MW 
pdsa OR MW process improvement) 
AND (S1 AND S2)  
Search modes - Boolean/Phrase  1,932  
S4  
(MW quality improvement OR MW 
total quality management OR MW 
pdsa OR MW process improvement) 
AND (S1 AND S2)  
Narrow by Language: - english  
Search modes - Boolean/Phrase  
1,911  
S5 
(MW quality improvement OR MW 
total quality management OR MW 
pdsa OR MW process improvement) 
AND (S1 AND S2)  
Narrow by SubjectAge: - all adult  
Narrow by Language: - english  











Year of publication  
1 Details of study type    
Experimental, quantitative with 
control 
Quantitative Quality 
Improvement   
Qualitative Quality Improvement 
study 
Observational 
2 Protocol or preparatory  
Details about quality improvement initiative  
3 Number of participants of QI initiative  
4 Professional groups    
Nursing/advanced nurses Pharmacist   
Care home manager/owner Social worker 
 
 
Physio or therapists incl nutrition Dietary   
Doctors Interprofessional   
Admin Resident   
Care assistants Not reported 
5 Country of authors    
US Spain   
UK Australia   
Netherlands New Zealand   
Canada Sweden   
Norway France 
6 Type of QI initiative    
Clinical education Involving resident   
Training on QI methods Communication   
Pathways QIC   
Data analysis Peer or champions   
Audit or evaluation & feedback Diffussion of innovation   
Teams, MDT Specific improvement 'brand'   
PDSA or iterative Not reported or NA 
7 Facilitator of QI    
External academic External not specified   
External QI consultant Internal 
8 Comparator  
9 Outcomes of QI  
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Resident level intervention  
10 Number of participants - residents  
11 Resident-level intervention (&comparator if 
not usual care) 
 
12 Condition or syndrome addressed    
Falls Dementia management   
Pressure Ulcers Physical restraint   
Incontinence Respiratory   
Depression Medication & nutrition   
Pain Heart failure   
End of Life Care Comprehensive 
13 Outcome measures  
14 Reported findings of study  
15 Type of outcome reported    
Process measure 
(e.g. pain relief given) 
QoL 
  
Incidence or prevalence Satisfaction of resident or family   
Clinical measure or episodes or 
number of events  
(e.g. falls or incontinence) 
 
16 Quality of study or flaws  





Appendix 3 Reporting Checklist: PRISMA – Extended Scoping 
Section Item  
Title 1.  Title includes ‘scoping review’ 
Abstract 2. Structured summary Structured abstract that includes aims, 
databases searched, key findings and 
conclusions 
Introduction 3. Rationale Background literature which describes the 
knowledge gap 
 4. Objectives Aim of review is stated, and the diversity of QI 
approaches and recent implementation in care 
homes justifies the scoping method 
Methods 5. Protocol & registration Protocol was not published or registered 
 6. Eligibility criteria Definition of QI, search strategy and selection 
criteria are described 
 7. Information sources Databased searched are listed 
 8. Search Full search strategy for CINAHL database is 
shown in Appendix 1.  
 9. Selection of sources  Screening and selection are described including 
team input and consensus 
 10. Data charting process Description of author team extracting data in 
duplicate into spreadsheet 
 11. Data items Data extraction form shown in Appendix 2. Data 
is shown in Table 1 and described in the text 
 12. Critical appraisal Data extraction included identification of bias 
or flawed methods, also potential conflict of 
interests 
 13. NA for scoping   
 14. Synthesis Descriptive synthesis 
 15. NA for scoping  
 16. NA for scoping  
Results 17. Selection of sources Flow diagram, Fig 1 
 18. Characteristics Methods and type of QI is described 
 19. Critical appraisal Biases or flaws are noted in text 
 20. Results of individual 
sources  
 
 21. Synthesis Descriptive summary of articles in text 
 22. NA for scoping  
 23. NA for scoping  
Discussion 24. Summary Key messages 
25 
 
 25. Limitations Limitations of method and difficulty of 
summarizing diverse literature is noted 
 26. Conclusions Interpretation of results is given 
Funding 27. Funding source acknowledged 
 
 
